Methylation status of putative differentially methylated regions of porcine IGF2 and H19.
This study was designed to identify the putative differentially methylated regions (DMRs) of the porcine imprinted genes insulin-like growth factor 2 and H19 (IGF2-H19), and to assess the genomic imprinting status of IGF2-H19 by identifying the methylation patterns of these regions in germ cells, and in tissues from porcine fetuses, an adult pig, as well as cloned offspring produced by somatic cell nuclear transfer (SCNT). Porcine IGF2-H19 DMRs exhibit a normal monoallelic methylation pattern (i.e., either the paternally- or the maternally derived allele is methylated) similar to the pattern observed for the same genes in the human and mice genomes. Examination of the methylation patterns of the IGF2-H19 DMRs revealed that the zinc finger protein binding sites CTCF1 and 2 did not exhibit differential methylation in both control and cloned offspring. In contrast, the CTCF3 and DMR2 loci of the IGF2 gene showed abnormal methylation in cloned offspring, but a normal differential or moderate methylation pattern in tissues from control offspring and an adult pig. Our data thus suggest that regulation of genomic imprinting at the porcine IGF2-H19 loci is conserved among species, and that the abnormal methylation pattern in the regulatory elements of imprinted genes may lead to an alteration in the coordinated expression of genes required for successful reprogramming, which, in consequence, may contribute to the low efficiency of porcine genome reprogramming induced by nuclear transfer.